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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

I. Annotation

This methodology is intended to identify general parameters, as well as technical and ecological
evaluation criteria to be applied for all alternatives.

The analysis and comparison of the alternatives is carried out on the basis of quantitative and
qualitative indicators, through an integrated evaluation approach, in accordance with the principle
“source — impact pathway — receptor”.

The evaluation criteria have been developed on the basis of estimated impacts on the environment
from the implementation of the project and take into consideration the influence of road
infrastructure on environmental components, which are affected and/or changed to the highest
degree.

For the development of the methodology for the calculation of the base data the following
documents have been used:

O Criteria for initial assessment of the impact on environmental limiting factors for
Struma Motorway Lot 3, Kresna Gorge area (developed by NCSIP and presented in
the Struma Motorway Development Plan, 2015);

O Struma Motorway Lot 3 — Environmental Strategy (JASPERS, 2012);
O BREF “Economics and Crossmedia Effects”, European Commission, 2006;

O Design Manual For Roads And Bridges, Vol. 11 Environmental assessment, Section
3 — Environmental assessment techniques, Part 10 Road drainage and the water
environment, UK Highways Agency, August 2009;

O Design Manual For Roads And Bridges, Vol. 11 Environmental assessment, Section
3 — Environmental assessment techniques, Part 1 Air Quality, UK Highways Agency,
August 2009.

The methodology is developed in accordance with the basic principles and guidelines for the
evaluation of environmental components and factors, according to:

O Sectoral EIA Guidelines for Motorway and Road Construction Projects, Bulgaria,
JASPERS, 2013;

O Environmental Impact Assessment of National Road Schemes — A Practical Guide,
National Roads Authority 2008.

O Environmental Impact Assessment of Projects, European Commission, 2013.
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

Il. Methodology Assessment

The methodology is developed for two main assessment stages (cases), depending on the required
level of detail and includes:

O Basic Evaluation (multi-criteria level of analysis);

O Detailed Evaluation (at level Evaluation of Environmental Impact and Environment)

Each option is assessed according to the evaluation criteria within the framework by using the
scoring scale.

Tab. 1. Evaluation framework with scoring scale

Indicator Weight

Construction period 22%

Visual Impact/Landscape Character

I

Agricultural Land

Protected species and habitats

Natura 2000 sites

Air Quality

Noise

Water

Soils and geology

NININININIAD|P-

Waste and materials

N

People and communities

Operation period 17%

N

Visual Impact

Protected species and habitats

Natura 2000 sites

Animal mortality rates

Air Quality

Noise

Water

Climate change (greenhouse gasses)

RPINFPIPIPIWOW|lWl®W

People and communities

To optimize the process of assessment and consistency in computing operations, an assessment
tool Enviro Tool V 1.0. has been developed. This is a specialized tool developed in MS Excel, with
the help of which the overall evaluation is made, based on criteria set in the methodology and
computational algorithms.

Detailed description of Enviro Tool V 1.0 is given in Appendix A.
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

2.1. Basic Evaluation

The basic evaluation is set on the general/basic criteria and is applied for the purposes of multi-
criteria analysis in a comprehensive evaluation of various alternatives.

The evaluation methodology is developed in accordance with the principles of multi-analysis and is
based on two hierarchical levels (stages):

O Stage 1 —initial/preliminary evaluation (of investment alternatives);

O Stage 2 - detailed evaluation (of options of the chosen investment alternative).

The evaluation of investment alternatives is carried out on the basis of predefined ecological criteria
for integrated evaluation, taking into account the possibility for occurrence of negative impact on
environmental components, as well as human health, discomfort in the affected areas and the
inconveniences associated with it.

2.1.1. Initial Evaluation of the Alternatives (Stage 1)

During this stage the alternatives, which are in apparent contradiction with legislative requirements
and provisions (for example affecting territories with special protection and conservation status,
etc.) shall be ruled out. This procedure is based on initial assessment of the so-called fatal flaws.

Fatal flaws are considered the prohibitive conditions and restrictions stipulated in the
environmental legislation with respect to the protection and conservation of sites, included in the
National Ecological Network. The presence of one or more fatal flaws (prohibitive conditions) shall
be sufficient reason for unconditional ruling out of a given alternative. This approach allows the
next evaluation stage to be focused solely on the alternative, which is realistically feasible in
compliance with the environmental protection requirements.

The initial evaluation stage comprises of collection, incorporation (preparation) and analysis of
existing information and data, including maps and other graphical documents of the project area
and National Ecological Network sites, as well as preparation of specialized maps and layers in GIS.

For the purpose of identification of affected areas and territories with protection and conservation
status the alignments of the alternatives are compared against the outlines of the protected sites
in the GIS. The alignments that cross national protected areas or territories are inspected to
determine whether there is a conflict or not. For example an alternative may cross a national
protected area (layout) but the longitudinal profile may show that a tunnel is foreseen, hence it can
be concluded that the alternative is not in apparent contradiction with the legal requirements and
can be retained. The exact extent of the possible influences is to be determined at the next
evaluation stage.

A/ Identification of the affected area and areas with protected status

During the initial assessment stage, an identification of potentially affected territory is being carried
out, technologically based on remote sensing of the Earth's surface:

O Automated procedures in a GIS environment for selecting objects by predefined
categories and criteria;

I NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

O Computer-assisted visual interpretation of vector and raster graphic data.
Processing of data volumes is in the following order:

O Formation of new layers in GIS, using restrictive conditions (protected zones, areas,
etc.);

O Formation of final products (maps in electronic form) for analysis and expert
evaluation.

B / Analysis and evaluation

During this phase, the collected information is systematized, summarized and analyzed and on this
basis a preliminary (initial) assessment of compliance with the alternative with restrictive and/or
prohibitive factors in the environment is carried out.

2.1.2 Detailed Evaluation of the Alternatives (Stage 2)

During this stage a detailed evaluation, requiring a more profound analysis, is conducted. On the
basis of this analysis the acceptable from environmental point of view alternatives are prioritised.
Subject of evaluation are investment alternatives, approved as acceptable during the previous
assessment phase (initial/preliminary assessment)

Each alternative is evaluated in accordance with the criteria included in the evaluation framework
based mostly on quantitative and some qualitative indicators.

The analysis covers the following factors:
O  Air quality;
O Climate change;
O Acoustic environment (noise pollution);
O Biodiversity and Protected area;
O Natura 2000;
O Animal mortality;
O Water quality;
O Agricultural land;
O Soils and geology;
O Waste;
O Landscape

O People and communities (Social effect).
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

2.2. Detailed Evaluation

Essentially, the assessment is carried out on the basis of the above-mentioned basic criteria, but
with a higher level of particularity and detail. It is applied for the purposes of Environmental Impact
assessment (EIA) and Appropriate assessment (AA) in specialized evaluation of various alternative
decisions/solutions. The proposed method cannot replace or appear as an alternative to the
required specialized EIA and AA, but can be used in combination with them.

Unlike the basic evaluation, in the detailed, additional parameters are included to evaluate the
components and the environmental factors, with the help of which the impact on a component is
measured, based on the specific environmental conditions and way of transfer of pollutants /
emissions (impact pathway) relevant to the corresponding sensitive receptors (environmental
components).

The Assessment is carried out in accordance with the principles and the guidelines for evaluation
of components and environmental factors, while the impact on economic factors and the social
impact are not taken into consideration.

The analysis covers the following factors:
O  Air quality;
O Climate change;
O Acoustic environment (noise pollution);
O Biodiversity and Protected area;
O Natura 2000;
O Animal mortality;
O Water quality;
O Agricultural land;
O Soils and geology;
O Waste;

O Landscape

I NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

Ill. Evaluation Criteria

10 groups of criteria, summarized in significance, have been developed and they represent basic
(groups | - IX) and general (Group X). Each set of criteria contains sub criteria, characteristic in the
relevant level of detail and particularity to the main (basic) criteria. Some of the parameters in the
application of the criteria are quantitative, while others are qualitative.

3.1 Agricultural lands

Classification criteria

Number Criteria : I
Categories: -
Subcriteria: 1 pc.
Ne Criteria (with addition clarification) Indicator
1. Affected agricultural lands Total area (dka)

Evaluation Methodology

Provision of a brief description of the elements of the alternative/design solution in accordance
with the design specification, based on which quantitative and qualitative evaluations are made by
the specified parameters for each criterion.

Each sub criterion is described in quantitative manner and is expressed in measurement units
(meters, kilometers, m® and etc.), as per the given indicator in the table.

It is required (if applicable) to apply graphics/maps in the appropriate scale to display the
information.

3.2 Soils and Geology

Classification criteria

Number Criteria : Il
Categories: Soils and uncultivated lands
Subcriteria: 5 pc.
Ne Criteria (with addition clarification) ‘ Indicator

Soils and uncultivated lands

1.1 | Area of the Permanent works, with permanent change in its purpose (road Total area (dka)
envelope)
1.2 | Areas for construction sites (temporary) without permanent change of use — Total area (dka)

concrete plants, storage area, asphalt plants and etc.

1.3 | Area roads during construction Total area (dka)

NCSIP

I NATIONAL COMPANY
STRATEGIC INFRASTRUCTURE PROJECTS 9



Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

Ne Criteria (with addition clarification) Indicator
1.4 | Areas for temporary storage of excavated spoil Total area (dka)
1.5 | Areas for permanent storage of excavated spoil - construction landfills Total area (dka)

Evaluation Methodology

Provision of a brief description of the elements of the alternative/design solution in accordance
with the design specification, based on which quantitative and qualitative evaluations are made by
the specified parameters for each criterion.

Each sub criterion is described in quantitative manner and is expressed in measurement units

(meters, kilometers, m3, dka and etc.), as per the given indicator in the table.

It is required (if applicable) to apply graphics/maps in the appropriate scale to display the
information. For example, a scheme or a map with the location and the occupied area of the site
for temporary and permanent storage of waste.

3.3 Protected areas
3.3.1 Biodiversity and Protected areas

Classification criteria

Number Criteria: 1l

Categories: Protected areas

Subcriteria: 4 pc.

Ne Criteria (with addition clarification) Indicator

1 Protected areas

1.1 | Affected protected areas pcs.

1.2 | Type of influence directly and
permanently;
directly and
temporary;
indirectly and
continuously;
indirect and
temporary

1.3 Percentage of the areas affected by the zone dka / % of affected
protected area

1.4 Need to change the area / regime of the protected area Yes/No

NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

3.3.2 National ecological network “Natura 2000”

Classification criteria

Number Criteria : v
Categories: Protected areas for conservation of wild flora and fauna and natural habitats;
Protected areas for conservation of wild birds.
Subcriteria: 25 pcs.
Ne Criteria (with addition clarification) Indicator
1 Protected areas for conservation of wild flora and fauna and natural habitats — SCI

Protected areas

11

Affected protected areas

pcs.

1.2

Type of influence

directly and
permanently;
directly and
temporary;
indirectly and
continuously;
indirect and
temporary

1.3

Scope of affected protected areas

dka / % of affected

protected area

Natural habitats

1.4

Affected natural habitats

pcs.

15

Affected natural habitats, subject of conservation in the SCI

dka / % of natural

habitats

1.6

Fragmentation

Yes/No

1.7

Type of influence

directly and
permanently;
directly and
temporary;
indirectly and
continuously;
indirect and
temporary

1.8

Priority

priority;
non-priority

1.9

Conservation Status

adverse bad;
adverse
unsatisfactory;

good

Habitats of species

1.10

Affected habitats of species, subject of conservation in the SCI

pcs.

111

Type of influence

directly and
permanently;
directly and
temporary;
indirectly and
continuously;
indirect and
temporary

1.12

Affected areas

dka / % of
protected area

NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

Ne Criteria (with addition clarification) Indicator

1.13 | Fragmentation Yes/No

1.14 | Priority priority;
non-priority

1.15 | Conservation Status adverse bad;
adverse
unsatisfactory;
good

2 Protected areas for conservation of wild birds — SPA

Protected areas

2.1 | Affected protected areas pcs.

2.2 | Scope of affected protected areas aka / % of
protected area

2.3 | Type of influence directly and
permanently;
directly and
temporary;

indirectly and
continuously;
indirect and
temporary

Habitats of species

2.4

Affected habitats of species, subject of conservation in the SCI

pcs.

2.5

Type of influence

directly and
permanently;
directly and
temporary;
indirectly and
continuously;
indirect and
temporary

2.6

Affected areas

dka / % of
protected area

2.7

Fragmentation

Yes/No

2.8

Vulnerability

threatened; low
threatened; not
threatened

NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

3.3.3 Animal mortality

Classification criteria

Number Criteria : \%
Categories: Mortality in vertebrate species; Mortality in birds
Subcriteria: 2 pcs.
Ne Criteria (with addition clarification) ‘ Indicator
1 Mortality in vertebrates
1.1 Mortality risk in groups of species ‘ high/moderate/low
2 Mortality in birds
2.1 Mortality risk in groups of species ‘ high/moderate/low

Evaluation Methodology

Provision of a brief description of the elements of the alternative/design solution in accordance
with the design specification from which a quantitative and qualitative evaluations are made by the
specified parameters for each criterion.

The route of the alternative/design solution, in accordance with the design specification, is applied
with the help of spatial data for the affected protected areas (BG0O000366 "Kresna-llindentsi"
Habitats and BG0002003 "Kresna" Birds) of the Natura 2000 network in formats * shp. (ESRI Shape
file) and * gdb. (ESRI File Geodatabase), in a coordinate system WGS 84, UTM 35 N, generated as a
result of the project "Mapping and determining of the conservation status of habitats and species
- Phase I".

By using the GIS software, around the aerial parts of the alternative a 200 m. wide buffer zone
emerges on both sides of the track range. For this buffer (for example a strip with a width of 430 m
- 400 m buffer plus the track, the size of a motorway road, which is 30 meters wide together with
the roadsides) that is falling within the affected protected areas, orthophotos are developed at a
scale of 1:5000, available at GIS server of The Ministry of The Regional Development
(http://212.122.182.101/MRRB/). Based on these, as well as on satellite images (for example
Google Earth), can be determined polygons of natural habitats and habitats of species, subject to
conservation in the affected areas protected in accordance with Natura 2000 database. Based on
the results the quantitative and qualitative number/ type/size of the affected key elements of
protected areas are defined. Such preliminary data is subject to further field inspection.

When calculating the affected areas, including fragmentation of habitats and fragmentation of their
ecotone, for output data were used the values specified in the standard forms of protected areas,
as well as actual data, incl. methods and criteria of the developed methodology being the result of
the project "Mapping and determining of the conservation status of habitats and species - Phase I".

Each subcriterion is described in a quantitative manner, in accordance with the indicator shown in
the table.

It is required (if applicable) to apply graphics /maps in an appropriate scale to display the
information. For example, scheme or image map with the location of the route regarding the
National Ecological Network.

I NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

3.4

Air Quality

Classification criteria

Number Criteria : \
Categories: Emissions of harmful substances into the air; Discomfort for the residents —
permanent residents
Subcriteria: 4 pcs.
Ne Criteria (with addition clarification) Indicator

Emissions of harmful substances into the air

1.1 | Mass of air pollutants released (Inventory of pollutants) amount of pollutants
such as dust (fine
particlesio), nitrogen
oxides (NOx) and
carbon oxides (CO)
in the air (Mg/km;
kg/vehicles/ km;
Mgtotal)

1.2 | Dispersion of pollutants Predicted
concentration of
pollutant; dust
(PMuo), Nitrogen
oxides (NOx) and
Carbon monoxide
(CO) in the air
(mg/m®)

2 Discomfort for the residents — permanent resident s

Construction site

2.1 | Affected settlements pcs.

2.2 | Distance of the nearest village, to the construction site meters

2.3 | Duration of the construction period year

Serving road

2.4 | Affected settlements pcs.

2.5 | Distance of the nearest village, to the truck road meters

2.6 | Duration of the construction period year

Evaluation Methodology

A brief description is provided of the elements of the alternative/design solution, in accordance
with the design specification, based on which the quantitative and qualitative evaluations are made
under the given parameters for each criterion.

Each criterion is described in a quantitative manner (dimension), in accordance with the given
indicator in the table.

Air pollutant emissions are calculated on the basis of the updated methodology EMEP/EEA Emission
Inventory Guidebook 2013, 1.A.3.b Road transport, SNAP CODE: 0701 “Passenger cars”; 0702
“Light-duty vehicles”; 0703 “Heavy-duty vehicles”. As an additional calculation method the
methodology, published in Handbook Emission Factors for Road Transport (HBEFA) may be used.

NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

The technical guidebook for preparation of emission inventories is available at:
http://www.eea.europa.eu/publications/emep-eea-guidebook-2013.

It is required (if applicable) to apply graphics/maps in an appropriate scale for displaying the
information. For example, scheme or image map with the location of the route regarding the
sites/settlements for protection (map with the distribution of the concentration field by kinds of
pollutants); graphics of the estimated quantities of pollutants by alternatives.

3.5 Climate change

Classification criteria

Number criteria: VI

Categories: -

Subcriteria: 2 pcs.

Ne Criteria (with addition clarification) Indicator

1 Mass of greenhouse gases released (Inventory of greenhouse gases) Quantity of
greenhouse gasses:
carbon monoxide
(CO2); methane
(CHa4); and nitrogen
oxide (N20) in
(Mg/km; kg/vehicles/
km; Mgtotar)

2 Global warming Potential of
greenhouse gases:
carbon monoxide
(CO2); methane
(CH4); and nitrogen
oxide (N20) for
global warming (kg
eqvCOy2)

Evaluation Methodology

A brief description is provided of the elements of the alternative/design solution, in accordance
with the design specification, based on which the quantitative and qualitative evaluations are made
by the specified parameters for each criterion.

Each criterion is described in a quantitative manner (dimension), in accordance with the indicator
given in the table.

For calculation of the Global-warming potential (GWP) is used the methodology described in BREF
“Economics and Crossmedia Effects”, Chapter 2, Global Warming, European Commission, 2006.

It is required to apply graphics of the calculated quantities of pollutants and the potential of global
warming by alternatives.

I NCSIP

NATIONAL COMPANY
STRATEGIC INFRASTRUCTURE PROJECTS 1 5



Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

3.6 Acoustic Environment (noise pollution)

Classification criteria

Number criteria: \%
Categories: Discomfort for the residents — permanent residents
Subcriteria: 3 pcs.
Ne Criteria (with addition clarification) Indicator

Discomfort for the residents — permanent resident s

1.1 Noise emissions in the environment Predicted noise
level in dB(A) for
Lday; Levening; Lnight, at
the borders of
residential areas or
isolated houses

Construction site

1.2 | Affected settlements pcs.

1.3 | Duration of the construction period year

Serving road

1.4 | Affected settlements pcs.
1.5 | Duration of the construction period year
1.6 | Distance to the nearest residential buildings meters

Evaluation Methodology

Provision of a brief description of the elements of the alternative/design solution in accordance
with the design specification from which a quantitative and qualitative evaluations are made by the
specified parameters for each criterion.

Each sub criterion is described in quantitative terms (dimension), in accordance with the indicator
given in the table.

It is required (if applicable) to apply graphics/maps in an appropriate scale for displaying the
information. For example, scheme or image map with the location of the route, in regard with the
sites/settlements for protection (noise maps); graphics; tables, used computational models,
methodologies, incl. detailed description of the methods for calculating the noise emission levels.

NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

3.7 Waste

Classification criteria

Number criteria: \!

Categories: -

Subcriteria: 2 pcs.

Ne Criteria (with addition clarification) Indicator
1 | Amount of redundant excavated spoil m3

2 Quality of redundant excavated spoil (possibility for use in construction) %

Evaluation Methodology

Provision of a brief description of the elements of the alternative/design solution in accordance
with the design specification from which a quantitative and qualitative evaluations are made by the
specified parameters for each criterion.

Each sub criterion is described in quantitative manner and is represented in measurement units
(m3), under the indicator given in the table. The "quality" is evaluated with regard to the possibility
to use waste material in construction and is expressed in%.

3.8 Water quality

Classification criteria

Number criteria: VIl
Categories: Surface water; Ground water; Risk of polluting surface and ground waters during
accidents
Subcriteria: 10 pcs.
Ne Criteria (with addition clarification) Indicator
1 Surface water
1.1 | Affected surface water bodies yes/no
1.2 | Distance to water body meters
1.3 | Potentially lowering the drainage capacity yes/no

1.4 | Category of the water body I, 10, 1

1.5 | Degree of flood risk high; moderate; low
1.6 | Connection to runoff / surface water from the roadway to the water body direct/indirect .
1.7 | Treatment/ purification of surface runoff / surface water from the type of treatment.

carriageway before discharge into the hydrographic network

Ground water

2.1 | Groundwater status (1-st aquifer) critical; at risk; good
Affected sanitary protection zones pcs.

2.2 | Risk of contamination of ground water high; moderate; low

3 Risk of polluting surface and ground waters durin g accidents

NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

Ne Criteria (with addition clarification) Indicator

3.1 Probability of incidents with the potential to cause significant pollution acceptable risk /
potential risk

Evaluation Methodology

Provision of a brief description of the elements of the alternative/design solution in accordance
with the design specification from which a quantitative and qualitative evaluations are made by the
specified parameters for each criterion.

Each sub criterion is described in quantitative terms (dimension), in accordance with the indicator
given in the table.For the quantitative definition of the Risk of polluting the underground waters, is
used the methodology described in the

For quantitative determination of the risk of polluting surface and ground waters during accidents
is used the methodology, described in Design Manual For Roads And Bridges, Vol. 11 Environmental
assessment, Section 3 — Environmental assessment techniques, Part 10 Road drainage and the
water environment, Annex |, UK Highways Agency, August 2009.

It is required (if applicable) to apply graphics/maps in an appropriate scale for displaying the
information. For example, scheme or image map with the location of the route, in regard with the
objects for protection (sanitary protection zones); graphics and tables with the calculated risk
categories.

3.9 Landscape/Visual impact

Classification criteria

Number criteria: VI

Categories: Character of the surrounding terrain and visual impact

Subcriteria: 4 pcs.

Ne Criteria (with addition clarification) Indicator
Character of the surrounding terrain and visual impact

1.1 Landscape feature positive;
negative

1.2 Visual effects acceptable;
unacceptable

1.3 Implementation of landscape management mitigation yes/no

1.4 | Inscription of elements of road infrastructure in the surrounding terrain acceptable;
unacceptable

Evaluation Methodology

Provision of a brief description of the elements of the alternative/design solution in accordance
with the design specification from which a quantitative and qualitative evaluations are made by the
specified parameters for each criterion.

I NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

Each sub criterion is described in terms of quality, in accordance with the indicator shown in the
table.

It is required (if applicable) to apply graphics/maps in an appropriate scale for displaying the
information. For example, a scheme or a map with the location of the route with regard to the
evaluated objects; graphics, charts and other.

3.10 Social effect

Classification criteria

Number criteria: X
Categories: Discomfort for the residents; Impact on local economy
Subcriteria: 5 pcs.
Ne Criteria (with addition clarification) Indicator
1 Discomfort for the residents
1.1 Need to reorganize the traffic yes/no
1.2 Duration of the reorganize traffic years
1.3 Duration of the construction period years
2 Impact on local economy
2.1 | Transport distances — Time to move to the community center / location shorter; longer
2.2 | Accessibility and communication — Communication to the community center / | good; bad
location

Evaluation Methodology

Provision of a brief description of the elements of the alternative/design solution in accordance with
the design specification.

Each sub criterion is described in terms of quantity and is represented in measurement units, under
the indicator given in the table.

It is required (if applicable) to apply graphics/maps in an appropriate scale for displaying the
information, incl. graphics, charts and other.

NCSIP
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Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

VI. Fundamentals of methodology

As a general rule is adopted the approach where the alternative with the least impact on the
environmental components and factors, gets the most points.

The evaluation approach is based on the weight of the common environmental criteria in the overall
evaluation framework (scoring scale). As a unified evaluation framework was adopted the scoring
scale, applied for the purposes of multi-criteria analysis (MCA) - 40% the weight of the environmental
criteria.

The total/common environmental criteria is a set of specific criteria, each of which contributes its
specific weight.
Every specific criterion is made up of sub criteria.

The value of each criterion is calculated using an algorithm that takes into account the interaction
between the different sub-criteria involved. To generate numerical value a set of indicators are
used with the relevant coefficients, that depending on the selected parameter generate the
evaluation number.

The general rule is based on an evaluation approach, where the maximum numerical value of all
sub criteria, should not exceed the maximum value (weight) of the relevant basic criterion,
specified in the evaluation framework.

The results are presented in the form of "overall score" and "effectiveness".

The overall score is the arithmetic average of all criteria and sub-criteria presented as a numerical
value.

Efficiency is an additional tool, which describes what part of the maximum value of each criterion
is reached. It is expressed as a percentage of the norm (maximum weight) of the criterion. 30 % is
accepted as the minimum (threshold) value of efficiency.

It is assumed that an overall efficiency below 30% leads to the occurrence of a significant impact on
the environmental components and factors and the given alternative should be considered
unacceptable/risky.

Thus, design solutions or technical alternatives, despite of the clear difference in the overall scores
between them, they may appear unacceptable in terms of environment, if the overall effectiveness
of each is below 30%.

Also, the "effectiveness" serves as an indicator of the impact and it shows which component is the
most vulnerable and where the main impact is expected. Based on this evaluation, mitigating
measures could be proposed to limit the impact on a particular component or environmental factor.

Appendix B presents the technical characteristics of the used criteria in the methodology with the
relevant indicators, coefficients and computational algorithms.
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Appendix A

Enviro Tool V 1.0

Tool for evaluating design projects and alternatives on environmental
criteria

Content

R 1o Yo 0Tt of o o TR 22
I YLy =T g T =T [U 1= 0101 o R 22
1.2. Program Configuration and l0gical SEQUENCE........ccueueivrireireee ettt 22
2. QUICK STArt GUIE......ceeeece ettt et ettt s s e ee e e aeeaeste et saestestesaesaesee s 23

1. Introduction

Enviro Tool V 1.0 is an evaluation tool created for the purposes of this methodology in MS Excel
environment. This is a specialized tool with the help of which an overall assessment is made, based
on the criteria set out in the methodology and the computational algorithms.
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Enviro Tool V 1.0 is the product of object-oriented programming, created in VBA (Visual Basic for
Application) - visually object-oriented high-level programming language.

1.1. System Requirements:
O Windows 7;
O Microsoft Excel 2013 or above
1.2. Program Configuration and logical sequence

The program is structured on the principle of logical connection between the object under
assessment (environmental component/factor); the properties of the assessed object (variables);
assessment method (algorithm); and the anticipated event (the result of the assessment method)

Each object is presented as a separate unit and is spatially oriented object. In turn, each module is
programmed to perform a coherent set of instructions, enabling the algorithm to solve a specific
task in a logical sequence.

Input Calculation Result

Object Properties Evaluation method Anticipated event

Visualization

Interface

The visualization of individual elements of the program and the calculated results is done by using
an interface that provides quick and easy access to the various menus and sub-menus in the
program. The program’s interface is easy and convenient to use (User friendly), and includes a set
of keys and buttons for quick access to menus, information windows, optional buttons and other
instruments through which the work process is guided. For users ‘convenience special additional

I NCSIP
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buttons have been created (Help buttons), that provide additional guidance for a specific parameter
or function of the program. Also, special mechanisms are provided to ensure the reliability of the
results obtained by directing and guiding the process in the required sequence and in order to avoid
mistakes.

2. Quick Start Guide

Step1
Change the decimal settings on your computer from "Regional settings" from a comma (,) to dot

(-)

Numbers | Currency I Time ]Dne

Example
Postive: 123456 789.00 Negative: 123456 789.00

Decimal symbot:

No. of digits after decimak: 2 -
Digit grouping symbok: -
Digt grouping: 123456 789 -
Negative sign symbot . -
Negative number format: -11 >
Display leading zeros 07 >
List separator: : -
Measurement system: »Mg(l'( v
Standard digits: 0123456789 ~
Use native digits: | Never -
Click Reset to restore the system default settings for Reset

numbers, currency, time, and date.

(o ][ conce

Step 2
Change the text and icon size on your monitor from “Control panel Home” — “Display” — “Smaller —
100% (default)”

NCSIP
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& » Control Panel » All Control Panel Rems » Display

Control Panel Homy . A "
et 5 Make it easier to read what’s on your screen

Adjust resolution You can change the size of text and other items on your screen by choosing one of these options. To
% c temporarily enlarge just part of the screen, use the Magndier tool.
f Calbrate color

Change display settings
© Smaller - 100% (default) Preview
Adjust ClearType text

Set custom text size (OPD)
Medium - 125%

Larger - 150% ' ﬂ

Personalization

Devices and Printers

Step 3
Start the program — EnviroTool_V_1.0_xIsm

BLBEQW ANTEPHATHBA I

I HKCHN

HAUMOHAAHA KOMNAHHA
CTPATETWYECKM MHDPACTPYKTYPHI NPOEKTI

3 3aveopn I Hanpen —

Step 4
Enter the name of the object and the phase/stage of evaluation in the dialog window by pressing the

button [ e | “enter alternative”
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[ Wicrosof Exeel - Envr

-

tetide

BBBEAM ANTEPHATHBA

L TR TR r—————

s e———
Not/evan [ nars

[oescrac <]

HKCHN

HAUMOHAAHA KOMNAHWA
CTPATETWYECKMW WHMPACTPYKTYPHI NPDEKTH

% 3ameop Hanpen, =

HKCHN

HALUMOHAAHA KOMNAHUA
CTPATETWMECKW WHOPACTPYKTYPHI NPOEKTY

Step 5

Choose the period/stage of evaluation from optional button

|(-‘ MepuoA Ha CTPOUTENCTBO |

“construction

period”. Start the evaluation module for the first criterion M “Air”

] Wicraeol B~
\AIMOCGEPEH Bb3AYX BOAK | AKYCTHHHA CPEA | 3EMA U 3EMENON3BAHE | oTnARBUH J BPMIT | HATYPA 2000 | I
ETANHOCT Ha OUEHKAT,
Npoexr: | BG123- 12 - 32: "Wrpamaane 1a asTomamcrpana”
@aza: [Tosocsoc
" NepHOA Ha BKENNOATAWA
MNomsaren: Heau Heawoe
LR
NEPMOA HA CTPOUTENCTBO MEPMOA HA EKCMNOATALLMA
B AR RAT | [ Edexenec - [ Ebermusoc | I
Oinia Ouerxa
Armochepen shagyx ATMOCHE PEH BBIRYK
CPABHM ANTTEPHATHEA W
| mevewnea [
Boan numata
wym | Bogm
Jeme gencii 3emu Lo
Tousw u reanoms K—M r; EPn3T
Omaguun Harypa 2000
EPuIT [— ’— CmupTHOCT
Harypa 2000 I | Ranpuiadn
Counanes edext
Nanpuadr |
— HKCHNIN
I I HALUOHAAHA KOMNAHIA
CTPATETVIMECKM WHIPACTPYKTYPHI NPOEKTH
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Step 6

EMWCHA HA BPE[THW BELLLECTBA

Press the

“harmful substances emissions” button and from the dialog box choose
the relevant parameters/indicators from the drop down menu (pop-up menu). After the data is

chosen, press the button “evaluate”. To complete the evaluation in this module, press the

3 3arsopun

i

“close” button.

= MicrozoR Exeel - Ervie)

[ EMMCHM HA BPEAHM BELLIECTBA B ATMOCOEPHMA BR3AYX

MEPMO/ HA CTPOUTENCTBO

NEPUO/L HA EKCTUIOATALLMA |
| o [
MIEPHOAHA CTPOMTENCTEC - S,
"EMMCHM HA BPE/HM BELLIECTBA [

S — AwcrompopT 3 eceaeiMeT -

[r————— —

e e AT —|
=

asn

(===
Do —

s Ancromgopt 3a - MOCTORHHN

Crovocr Towen .,; 3ameopn | )
130
Sacerwarn swmum padow n - —

acen o u wzs =] o
e e @ i [w3s o [

- Orcromume cnpao [oe— Orcronmee ka cnpawo TpacsTe —
Crpowrenara nnouanafobexr | 5001930 <] m 13 32 npermnasane [ 200-500 ~f m 20

neewal Npogunwrrenkoct wa [e2s 3 Npopmmmurenyoct na [wzs 3

crpourencrooTo — ron. = .1

cTpouTencTROTO
] OUeHM AnmEpHATHEA I
I INAuMnHMMA KOMRAHUR

CTPATETMYECKH MHBPACTPYKTYPHW MIPOEKTI

CTPATEMVMECKM MHPACTRYKTYPHM NPOEKTI

“Climate change” button is active only during the evaluation stage: “ Exploitation period”

Step 7

3 3ateopwn
To go back to the main menu of the program, press the Q “close” button.

MEPHOL HA CTPOMTENCTBO NEPMOJ HA EKCMINOATALMA I
eraca o
- MEpiNoA A crPovTENCTE —————————————————————— Ou uenka
—
Ao popt 33 sace nenneTo - —
oCTOMM 0BT AN A
[r— [
samngeHTenHTE
Awcnepoava =
sanmpoHTEAMTE

NEPMOL, HA EKCTUTOATALIMA

-
B —

(il OLEHM ANTEPHATHEA |

il

CTPATETWYECKI MHOPACTPYKTYPHU MPOEKT

X 3arsopn
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Step 8

Select the next evaluation phase/stage from optional button

| ® Mepuoa Ha emnnoa'raqual “«

exploitation

ATMOCDEPEH Bb34YX |

“Air”.

period”. Start again the evaluation module for the first criterion

~ Microsoh Excel Enro)

F
m BogM | AKYCTUMHA CPEDA SEMS M 3EMENONIBAHE oTnAZBLY BPu3T HATYPA 2000 NAHAWAGT COUMANEH EQEKT

ETAMHOCT HA GUEHKAT.
Npoext: [ 86123 12- 32 "Marpamaasie 2 ssromamcrpana”
" Nepuoa Ha cTpouTeACTAO ANTEPHATHBA: | Janagew sapwant
®asza: | osocroc
 Mepuog na ekcnnoatawn R
Nomsaren: | Wsan Msawos
-"'_] MEPUOL HA CTPOMTENCTBO NEPUO/ HA EKCMIOATALLMA
S — Epernunoc
OLEHWA ANTEPHATMBA cmm—— # *
—I O | F ouenna | I
Ammocpepen smayx | amocgepenmnyx [ | [T
CPABHM ANTEPHATMBA l
Hamerenne Ha
sopm \ xomara L
B Boan |
wym el I
3emegenconsemn | I il I
Nowan m reanonen L | I
Omagbum B | ok
BPuaT . | CanprHocT [
P Naupuiady [
Harypa 2000 I | )
Couptanen edexr
Nanauiadr |
e HKCUIN
I HALMOHAAHA KOMNAHYA
X Jamaopw I CTPATEUYECKM WHOPACTPYKTYPHIN NIPOEKTH

Step 9

EMWCHA HA BPE[THW BELLLECTBA

Press the

"harmful substances emission" button and in the dialog box that
appears, select and fill in the relevant parameters/indicators from the buttons in drop-down (pop-
up) menu.

In the sub-menu "traffic intensity" fill in the blanks with information about the density of traffic,
respectively number of Motor Vehicles/24h (AADT); % Light-duty vehicles (LV); % Heavy-duty vehicles

(HV). After finishing filling out the data, press the M "Calculate" button.

NATIONAL COMPANY
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¥ Voweh b -Ev@
MEPNOJ HA CTPOUTENCTBO NEPWMO/] HA EKCMTIOATALIMA |

Ouenka

] OUENM AMTEPHATHBA |

nemod |
Macol|
nape|

Pores|
saronl)|

- MEpy KA CrRHTEACTE ————————————————————— Ouewa
EMACHM HA BPEIHW BELLECTBA Ii
nocrom oBraTe N A
MIMEHEHHE HA K/IMMATA
—[ fr— ===
- VHBEHTapU3ALIMA Ha eMveuvTe [ Macos TOBAD Ha 3aMbpeuTeniTe
nemio] |
X 3eveopn ‘
b ; Crowoct Tousn =
e —_—
Pebepeia [ - fomomawa [
At romana I -l orceuara L0 TpomMIRH =+ ‘
sawn kb=
oo v padee [ e——
m - m i) o |
MIcy 24h AT % W%
kaghnc s | I
[7o00 [= g
nafép v/6p /6 e |
11730 4760 510 "o

HKCWMN

HALWMOHAAHA KOMNAHHA
CTPATETMMECKI MHQPACTPYKTYPHM NPOEKTH

HKCWI

HAUNDHAAHA KOMMAHUA
CTPATEMMHECKW MHOPACTPYKTYPHI NPOEKTA

o11 - . . . 0
To fill in the data in the “’"Harmful substances emissions” submenu, press the “evaluate”

Hzumcnn
button. In the dialog box that appears, press the Q "Calculate" button, after that press

3 3aTBOpM A A . .
Q “close” button. From the buttons in the right-hand corner of the dialog window, press

OueHun
“evaluate”.

Y
[——EMMCMM HA BPEAHM

MEPMOJ, HA EKCTNTOATALMA

EMMCUN HA

M3MEHEHUE HA KTUMATA |

] OLEHM ANTEPHATUBA

X 3ateopn

BIAVX MEPMOZ HA CTPOUTENCTBO
Oueia Ouena
T8A UserForm30
Asamren oxanan (NOX) Caoxan (PM) -
X 3areopu

Kareropua B ropuso I3 Mg Mg/km  kg/MNC/km Kareropus Bua ropuso EF Mg Mg/km  kg/MNC/km —
mMnc g/km mMnc g/km
Tiexn B 061 oises [ oowsz | D.0oo0ed Texn B o0 Dooss | 0oooois | D.00000%

e o1 Goosser [ oooozse: | o.0o0i e 00ts oot [ oo | 0000008
Tiexorosapmn | Be [ Gootesst | Dooooacs | 0000064 Texorosapmn | Bea oo Goooae [ D00t | D.00000zt

Tnen o7 otz [Toooows [ 0000117 Tnen 00005 Gowozsi [ oio0oooce | 0.000000¢
Tewworosapn | Be 00 00 o0 000 Tewxorosapn | Ben 00 o0 o0 000

= 02 oot [Toooai | oo e = el i
Barnesonen oxona (C0) Wiresaueroct va adun

- Ka Ban & /km  kg/MIC/km
3| Mn’g"w ropwso A Mg Mg, kg, NA/6p/24h NT/6p/24h T1/6p/24h

[ [ [ oo [ooms o [1720 [0 ['sw0

Ten 00w ottt [ oooosse [ 00000 e S i
[reerossm [eosw | [Gm [essw [oomen [own == ['s2 [foe

e 0o omoo [ oooomsE | Dooouort
Temxoronapn | B 000 000 000 000 = L ED

T i T [ooe | mns

I HAUVIOHAAHA KOMRAHWA
CTPATETMYECKI MH(PACTPYKTYPHI NPOEKTH || s

NPOEKTA
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Step 10

.
To go to the next evaluation stage, press the “continue” button M. In the dialog box, choose
the relevant parameters/indicators from the buttons in the drop-down menu.

EMWCHI HA BPEIHW BELLLECTBA B ATMOCOEPHUR BB3AIVX

NEPHOA, HA CTPOUTENCTBO MEPHO/ HA EKCINOATALMA
Guena | Oueroa |
[~ MEPHOLL HA CTPOTENCTBL —————————————————————
EMACHMA HA BPE[IHW BELLECTBA r_
Doicxomopt 33 race nenmeTo - =
[ — —
MSMEHEHHE HA KIHMATA
Userform2 ot
WHeerTapuaauna Ha emucuTe / Macos Tosap Ha samepouTeniTe
% 3eeopn ‘
; Cromoct/Towmn —
Pegepesiia e < fronsoma va =
o = s = foa )
Pimervo ne b Ervom W SwmooTERT e —
[T ouemm
@ nox o
mnc; 24h % T %
soprnciion "G5 [eatre E=
17000 [28 [3
nAj6p nTfép T/6p Hafkn [Thomissie [ovoissim [ooscomezs
T 2% a0 Mg [asvmz [ onmsse ==

] OUEHM ANTEPHATHEA |

HAUWOHAAHA KOMNAHWA
CTPATETNYECKH MHQPACTPYKTYPHM NPOEKTH

‘I HKCWT

I I HAUMOHAAHA KUMHAH“R
CTPATEMMMECKW MHDPACTPYKTYPHI NPOEKT

% 3areopn

li

Step 11
After the data is selected, press the “evaluate” button . To finish the evaluation in this

3 3areopm
module press the “close” button Q

MEPMO/, HA CTPOMTENCTBO MEPMO/ HA EKCTIIOATALMA E
Ouena | ouera |
[~ Netoa i crROMTERCTE L ——————————————————————
EMMCHM HA BPEZIHM BELLIECTBA [
Brcxomdopr 33 racene et - —
nocToRNNM OBwTaTERN A
WMEHEHHE HA KIMMATA
UserForms =)
Macosvaf —— — — = -
Sammpcu] Ha TeB cep BBb3ayX |
Ancnepol |
———— |
Crowoct/ Toukn
|
e ‘
Cmax [ % mg/m3 ox - (EY
—H3IMEHEHME HA ‘

Orcromme ua TpaceTo Ao Hak- N —
St macarms macea [ %9 ] [

Saceram waceness wecra T e [ ‘

] OUEHY AMTEPHATHEA |

== ] JHixcun
HALMOHAAHA KOMNAHAR
CTPATETWHECKM WHQPACTPYKTYPHI MPOEKTH

\
\
I
\
‘ e i
\

CTPATETWYECKW WHQPACTPYKTYPHI NPOEKTA
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EMMUCHM HA BPEZIHN BELLIECTBA BATMOCGEPHMR B3IV — NIEPHOJ HA CTPOMTENCTBO NEPHOA HA ECROATALLUA
[ o
T R R Ouenca i
| EMMCHI HA BPEZIHV BELLECTBA ‘ ﬁ
s =
W3MEHEHHE HA KTMATA

Macos rosap Ha [om

BRHTEANTE

e |

samacurene

TEPVIO/ HA EKCIVIOATALIMA
Ouema |

EPMOA HA EXCOOATALE ]

Macos rosap ka

OLIEHM ANTEPHATHBA | —
Norerusan ka mosanio
saroname
I HALMOHAAHA KOMPAHIA
CTPATENHHECKM WHDPACTPYKTYPHIA NPOEKTH
% 3araopn

Step 12

. “ 1 ” W3MEHEHWE HA KITUMIATA .
by pressing the “climate change” button . Repeat the operation from step 10-

11.

“EMMCHM HA BPEHM BELLIECTBA B ATMOCOEPHMR B13VX — NEPMOJL HA CTPOMTENCTBO FiepD A SEADATALGN B
[ o
- MEPWO. Ha CTROMTENCTB, ———————————————————————— Ouerma ueHKa
e - S
[ vomcHenm na wATA t
o e i
nemod |
Macos Tosap Ha napHAKOBATE rasose
macq |
s | CromocrTown X oy
i B e e —— Aomanawa [
= il — -
s ey i s B i i cere s ] o |
02 o 2o —_
wuncf2ah it o
kot | I [
w5 = E
|
ni6p T/6p e [ [ [
[0 3 " I I I
remvolll
] OUEHM ANITEPHATHBA Mal)
= e
Nored
saron)
|
I HAUMOHAAHA KOMMNAHUA
‘CTPATETHMECKW MHQIPACTPYKTYPHI MIPOEKTI
I I HAUNOHAAHA KOMMAHUR
CTPATENWYECKM MHDPACTPYKTYPHI MPOEKTI
 3armopn
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EMMCUM HA BPEAHM BELLIECTBA B ATMOCOEPHMS Bb3/LY) NEPVIOZ HA CTPOMTENCTBO PR A EEIDATALIAA
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) Microsoh Exeel - o)

~EMVCHM HA BPEIIH¥ BELLIECTBA B ATMOCS EPHIA Bb3YX NEPMO/, HA CTPOUTENCTBO MEPUO/ HA EKCTTOATALMA
—— ouenna [T
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I HKCUWMN

Step 13
To generate the numeric value for “Air” and “Climate change” during construction and exploitation,

. OLEEHU ASTTEPHATUBA
press the “Evaluate Alternative” button .

'~ Microsoh Excel Enuirole - N
~——EMWCHI HA BPEAHU BELLIECTBA B ATMOC®EPHIA BBIAYK NEPHOL HA CTPOMTENCTBO MEPMO/ HA EKCIVTOATALLMA i
On
T — ouewa [TEGT e [TEE
EMHCHM HA BPEQHM BELWECTBA | [T
[ — %
M3MEHEHME HAK/MMATA
Macos rosap Ha P [
e
[r— [
samvpcuTe e
NEPMOL HA EKCMNOATALMA
Ouera [ n7a
EPAO HA DEVIORTALA
o7
Macon rousp Ha os
g wware rmose
Norewuwa xa mobanwo S
JaTonnsHe. s
I HALHOHAAHA KOMMAHUA
CTRATETUMECKW WHIPACTPYKTYPHI NPOEKT

X Jareopu

I NCSIP

NATIONAL COMPANY
STRATEGIC INFRASTRUCTURE PROJECTS 3 2



Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

Step 14

. “ ” 3 3aTBOpM
To go back to the main menu of the program, press the “close” button Q

MEPNOJ HA CTPOUTENCTBO NEPWMO/] HA EKCMTIOATALIMA I

Ouenka
I~ MEPHOS H CTPOWTEACTBl —————————————————————————— Ouewea [Tyan g —
EMMCHN HA BPEAHM BELLECTBA e
nocTomm oBkTaTen a3
MIMEHEHHE HA KIMMATA
Macos Tosap Ha Y] e
o erne
Arnepnva e
mpomenme
NEPUO/ HA EKCINOATALMA
Ouersa [[nza
am
[ il oues amreemarvna | ity e
ToTexuman ua mobano '7
FaTonARKe e
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The results from the evaluation in “Air ” and “Climate change” are automatically filled in the text
windows in the main menu.
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For an overall evaluation of all environmental criteria, the following operations are carried out -
Steps 5-14, similar to the evaluation in "Air" and "Climate Change" criteria.

NATIONAL COMPANY
STRATEGIC INFRASTRUCTURE PROJECTS 3 3

I NCSIP



Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

After the completion of the evaluation for an alternative (design solution) in all environmental

. i " . n OLLEHW ANTEPHATUBA .
criteria, click the "evaluate alternative" button from the main menu. In the text

windows automatic calculation is carried out of the overall value of alternatives for different
periods of evaluation (period of construction and exploitation), individual overall environmental

evaluation for each ecological criterion, as well as the overall and the individual effectiveness of
the alternative .

ATMOCOEPEH BB3AYK I BOAYM ARYCTHYHA CPEIA 3EMA M SEMENONZBAHE oTnAZBUM EPu3T HATYPA 2000 TAHAWAST COUMANEH EGEKT
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A . . . “ ” # 3ateopu
To enter and evaluate a new alternative (design solution), click the “close” button Q from
the main menu and repeat steps 4-14.

After the data is entered and the selected alternatives evaluated (maximum number of alternatives

. . CPABHM ANTTEPHATMBA .
-6), click “compare the alternative” button ; from the main menu.
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ATMOCHEPEH Bb3AYX B0AM AHYCTHYHA CPEOA SEMSA M SEMENONIBAHE oTRARBUN &P 3T HATYPA 2000 AAHAWAST COUMANEH EGERT
= ETAMHOCT HA OUEHKAT.
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The maximum number of alternatives for evaluation is 6 and after that the “evaluate alternative”

button | becomes inactive. To remove the entered data for the alternatives, click
@ Obroen
the "refresh” button —I

In the submenu that appears there is an option for graphic visualization of the results from the
evaluated alternatives, depending on the user’s preferences, by clicking the “compare by overall

iy CPABHM 10 BANOBA OLLEHKA | 4 CPABHM 10 EGEKTUEHOCT |

value”

and “compare by efficiency” . To clear the

MaumcTi rpadmem I
graphics, click the “ clear graphic” button .

From the optional buttons in the language menu “BG” and “EN”, the user can

select the working language.

The program can generate a printed report with the results from the evaluation, by clicking on the

] = Meuar
"Print" button —l
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[ Microsoft Excel - Envi

[ eproa
Anrepuarusa Anrepuarusa
<4 CPABHI 110 BATIOBA OL{EHKA P Busayx | Boau | Wwym | 3emu | nousw |omnageum| epwar | MaVPS | Slawa | Cowwanew| . Lo Boaayx | Knumara | Bogw | wym | spwar | MIYPR | oo
2000 | wagr | egerr 2000
13 1o 12 o3 17 20 s 30 10 164)  [sanaen sapnanr 7] o7 o8| o6 21 20
¢
i@l Maumcrn rpagmkn I
w0 0
[—— _ s 2
: —
N - " S "
2 815 u
. . £ u
3
. u .
I “ ) I I I I )
) o
Buan Bom W Sow  fown Omogun BPST Homp Buaw Knom  Bose Uy BT Mo Ceugmocr Mauawsor Counancn
00 wser  epenr 2000 coner
D Nevar 1200 %00
500
00
00
[ — - [ ——
# w0 2600
= — % —
H Ss00
- = H =
£ - £ 00 I —
8w = S ] =
- - -
20
= - —
o
[ T B K Bom W B3

CTPATENMYECKY UHQPACTPY:

3 3arsopu
To go back to the main menu, click the “close” button 4| .

3 3arsopu
To close the program, press the “close” button 4| in the main menu and in the start menu.

Do not use “X” from the MS Excel menu le=skisess to close the file!!!

BBBE/IM ANTEPHATHBA |

I HKCIWIN
’ Hanpea — mmmmgmmuunmm
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Appendix B

Technical specification of the criteria, indicators, ratios and
computational algorithms used in the methodology.
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. Annotation

Within the core of the methodology are computational algorithms capable to interpolate numerical
values of relevant criteria, based on indicators and ratios. To generate a numerical value, a set of
indicators are used, with the relevant coefficients, that depending on the selected parameter
generate an evaluation number.

The value of each criterion is calculated with the help of an algorithm that calculates the interaction
of different sub criteria involved.

Sub criteria are involved with a certain numerical value depending on the severity (importance) of
the respective sub criterion, when describing the main criterion.

For example, in evaluating in criterion "waste and waste materials," the main criterion is
characterized by two sub - "Quantity of generated excess earth and rock mass" and "Potential to

utilize in construction."

The advantage is given in the sub-criterion "Potential to utilize in construction", which receives 60%
or 1.2 of the total value (weight) of the basic criterion (2.0), since it is assumed that the main
importance falls on prevention and the options for utilization of waste materials, rather than its
guantity. In other words, the better alternative is always the one that provides greater opportunity
to utilize and reuse of waste material, than the one with smaller quantities of generated waste, but
with low utilization percentage. The higher the utilization percentage is, the less is the generated
amount of final waste.

To obtain the numerical expression of each sub criterion, an indicator is used, which depending on
the selected parameter, generates a number (numerical ratio).

In this case, sub criterion "Potential to utilize in construction" is defined by four indicators, each
corresponding to a certain numerical coefficient.

The value of the numerical coefficients is determined by the total amount (weight) of the respective
sub criterion and is distributed according to the weight of the indicator.

As a general rule, an approach is adopted, where the maximum value of the numerical coefficient
may not exceed the maximum value (weight) of the respective sub criterion.

In the example above, sub criterion “Potential to utilize in construction” gets 60 % or 1.2. of the total
value (weight) of the main criterion, consequently the numeric coefficients, describing the evaluation
indicators have the following distribution:

Criteria ‘ Indicator | Coefficient
Waste Ws - 2.0
Possibility for use in construction, 60% <30 0.12 (10% of the 1.2)
(1.2) Wr 30-50 0.48 (40% of the 1.2)
50-70 0.72 (60% of the 1.2)
>70 1.20 (100%)
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Il. Multi-criteria analysis

Essentially, the assessment is perform in two main stages / evaluation period:

O Consruction period;

O Operation period.

2.1. CONSTRUCTION PERIOD

Air Quality — value 2.0

Criteria | Indicator | Coefficient | Algorithm
Air Quality - 2.0
Affected settlements (pcs.) <2 2.0
R 2-5 1.5
5-10 1.0
>10 0.5
Distance of the nearest <200 3.0
village, to the construction | Am 200 - 500 2.0 (R/Am) - At
site (m) 500 - 1000 1.5
> 1000 1.0
Duration of the <1 0.0
construction period (years) at 2-5 0.1
>6 0.2
Water Quality — value 2.0
Criteria | Indicator | Coefficient Algorithm
Water Quality — 2.0 (50%/50%)
Surface water, Psw — 1.0 (50%)
Risk of contamination of surface water, Ryo — 0.6 (60%)
Affected surface water Sr yes 0.0 "
bodies — 0.36 (60%) no 0.36 X
Potentially lowering the yes 0.0 S
drainage capacity —0.12 Cp t
(20%) no 0.12 (Ijl’ _g
Category of the water I 0.012 E ‘f z
body —0.12 (20%) Ks I 0.07 = 3 | %
i 0.12 Vol g
Risk of flood, Riiow — 0.4 (40%) &
Degree of flood risk high 0.04
moderate 0.16 n,,c
R low 0.40 3
o
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Ground water, Pcw — 1.0 (50%)

Risk of contamination of ground water, Ry, — 1.0
Groundwater status (1-st critical 0.04 v
aquifer) Swe at risk 0.16 A =
good 0.40 + o<
Affected sanitary no 0.6 ‘I’? "%
protection zones (number) | S,one 1-2 0.36 s o
2-4 0.24 e«
>4 0.06
Acoustic environment — value 2.0
Criteria ‘ Indicator Coefficient Algorithm
Noise, Ac—-2.0
Predicted noise levels at the <50 2.0
points of impact (Lday 50-60 1.2 Ac = Lay
dB(A)) Ly | 60-62 1.0
62 — 65 0.8
> 65 0.2
Visual impact/Landscape — value 1.0
Criteria | Indicator Coefficient Algorithm
Landscape, L- 1.0
Landscape feature — 0.5 Ls positive 0.5
(50%) negative 0.05 L=Ls+Vi
Visual effects — 0.5 (50%) . acceptable 0.5
Vi
unacceptable | 0.05
Soils and uncultivated lands - value 2.0
Criteria Indicator | Coefficient Algorithm
Soils and uncultivated lands, S. — 2.0
Area of the Permanent <500 1.60
works, with permanent 500- 1000 0.96
change in its purpose (road | Ar 1000 — 2000 0.64
envelope) (dka), 2000 - 4000 0.32
0,
80% > 4000 0.16 S.= Ar+Aw
Areas for permanent <10 0.4
storage of excavated spoil - 10-50 0.32
construction landfills (dka), 50- 100 0.26
20% Aw | 100-200 0.16
200 -400 0.08
400 - 600 0.04
> 600 0.02
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Agricultural lands — value 1.0

Criteria ‘ Indicator Coefficient Algorithm
Agricultural lands, Ag - 1.0
Affected agricultural land <100 1.0
(dka) 100 -200 0.8
200 - 400 0.6
Agl 400 - 600 0.4 Ag = Agl
600 — 800 0.2
800 - 1000 0.15
1000 - 1200 0.10
> 1200 0.05
Waste - value 2.0
Criteria | Indicator | Coefficient Algorithm
Waste material, Ws — 2.0
Amount of redundant <500 thous. 0.80
excavated spoil, 40% 500 thous - 0.64
1min.
WA Mmin.—2min. | 0.48
2min.—4min. | 0.32 Ws = Wg+Wr
> 4min. 0.08
Possibility for use in <30 0.12
construction, 60% 30-50 0.48
Wr 50-70 0.72
>70 1.20
Social Effect — value 2.0
Criteria ‘ Indicator Coefficient Algorithm
People and Communities, D — 2.0
Need to reorganize the <1 1.5
traffic 1-2 |10
ps | [2-4 |08
>4 0.6 D=Ds—T
- no 2.0 If Ds = “no”, then D =2.0
Duration of the <1 0.1
construction period (years) 1-2 0.2
T 2-4 0.3
4-6 0.4
>6 0.5

I NCSIP
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Natura 2000 sites — value 4.0

Criteria Indicator | Coefficient Algorithm
Natura 2000 - 4.0
PROTECTED AREAS/HABITATS, Pax — 2.0 (50%)
Protected areas, Pao— 1.0 (50%)
Affected protected areas, 1 0.20
20% Pt 2-5 0.10
>5 0.04
Type of influence, 40% Direct and 0.04 s
permanent +
Direct and 0.16 f
In temporary y
Indirect and 0.24 "
permanent e
Indirect and 0.40
temporary
Scope of affected <01 0.40
protected areas, 40% Aa | 0.2-0.5 0.20
>0.5 0.08
Natural habitats, N, — 0.5 (25%)
Module 1 -0.3 (30%)
Affected natural habitats, 1 0.075
25% H 2-5 0.037 -
>5 0.015 v
Affected natural habitats, <0.1 0.15 = g
subject of conservation in At 0.2-0.5 0.075 + *
the SCI, 50% >0.5 0.030 T
Fragmentation, 25% 1 0.075 =
Fr 2-5 0.037 i
>5 0.015 v
Module 2 - 0.7 (70%) ?:‘
Type of influence, 20% Direct and 0.014 £
permanent +
Direct and 0.056 '-1:
Im terr.wporary 2
Indirect and 0.084 +
permanent :,',:
Indirect and 0.14 =
temporary
Priority, (50%) Pr Priority 0.035
Non-priority 0.35
Conservation status, 30% Adverse bad 0.021
Adverse unsatisf.| 0.10
Ss
Good 0.21
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Habitats of spacies, Su — 0.5 (25%)
Module 1-0.2 (20%)
Affected habitats of <5 0.05
spaces, subject of Af 5-10 0.03
conservation in the SCI, 10-15 0.02
25% >15 0.005
Affected areas, 50% <0.1 0.1
Aa [ 0.2-05 0.05
>0.5 0.02
Fragmentation, 25% 1 0.05 g
Fr | 2-5 0.025 =
>5 0.01 +
Module 2 - 0.8 (80%) %
Priority, 50% pr Priority 0.04 &
Non-priority 04 +
Type of influence, 15% Direct and 0.012 'j',_'
permanent s
Direct and 0.048 &
im  |_temporary <|)|:
Indirect and 0.072 &
permanent
Indirect and 0.12
temporary
Conservation status, 25% Adverse bad 0.02
St Adverse unsatisf. | 0.10
Good 0.20
Risk of animal mortality, High 0.008
10% Am | Moderate 0.04
Low 0.08
PROTECTED AREAS FOR CONSERVATION OF WILD BIRDS, Aa - 2.0
(50%)
Protected areas, Pav — 0.3 (20%)
Number of affected 1 0.06
protected areas, 20% Xa |2-5 0.03
>5 0.012
Type of influence, 40% Direct and 0.012 -
permanent f P
Direct and 0.048 = <
temporary + z
Im Indirect and 0.072 %j ?.'
permanent > 2
Indirect and 0.12 e
temporary
Percentage of affected <01 0.12
protected areas, 40% 0.2-0.5 0.06
At | >05 0.024
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Habitats of spaces, Aav — 1.2 (80%)
Module 1 - 0.36 (30%)
Affected habitats of <5 0.072
spaces, 20% Ya 5-10 0.043
10-15 0.030
>15 0.007
Percentage of affected <01 0.18
protected areas, 50% At | 0.2-0.5 0.09
>0.5 0.036 £
Fragmentation, 20% 1 0.072 *
Fr |2-5 0.036 <
>5 0.014 g
Risk of animal mortality, High 0.0036 +
10% Am | Moderate 0.018 "E
Low 0.036 b
Module 2 - 0.84 (70%) +
Type of influence, 20% Direct and 0.017 >”'
permanent >
Direct and 0.068 <
Ss temporary
Indirect and 0.10
permanent
Indirect and 0.17
temporary
Vulnerability, 80% Threatened 0.067
In Low threatened | 0.33
Not threatened | 0.67
Biodiversity and Protected areas — 4.0
Criteria ‘ Indicator ‘ Coefficient Algorithm
Biodiversity and Protected areas, Psy — 4.0 (100%)
Affected protected areas, 1 0.8
20% At 2-5 0.4
>5 0.16 S
Type of influence, 20% Dir. and perm. | 0.08 +
In Dir. and temp. | 0.32 &:
Indir. and perm.| 0.48 c
Indir. and temp. | 0.8 +
Percentage of the areas <01 2.0 ﬁ
affected by the zone, 50% | Aa 0.2-0.5 1.0 z
>0.5 0.4 .
Need to change the area / Yes 0.04
regime of the protected Cr
area, 10% No 0.4
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2.2. OPERATION PERIOD

Air Quality — value 1.0

Criteria | Indicator Coefficient Algorithm
Mass load of pollutants, M — 0.4 (40%) —
Inventory of pollutants g
%
S
©
+
é
E Quantity of i =z
pollutants in Mg Lo}
| <
T o
2 1]
1l é
==
Dispersion of pollutants, Dis — 0.6 (60%) )
Concentration of <30 0.36 M+ Dis
pollutant at the points of | Cpax 30-40 0.18
impact, ug —0.36 (60%) > 40 0.036
Distance of the nearest <50 0.012 'f
village , m—0.12 (20%) 50-100 0.024 <E1
Am 100 -200 0.048 +
200 - 500 0.072 uE
500 - 1000 0.096 I
> 1000 0.12 a
Affected villages, pcs. — <2 0.12
0.12 (20%) R 2-5 0.072
5-10 0.048
>10 0.012
Climate change — value 2.0
Criteria | Indicator ‘ Coefficient Algorithm
Mass of greenhouse gases released, GWm — 0.8 (40%)
Inventory of greenhouse
gases 5
iy
+
S
T o
+ =
. o O
Quantity of Lo :
E greenhouse - w §
gases, Mg |é ®
g
=
G)
1]
£
=
G]
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Global warming, GWp - 1.2 (60%) -
Potential of greenhouse gases S
g
5
s &
Potential of i g
Meqv =
greenhouse - Q o
gases, kgeqvCO, % %
I>I
(o
(]
=
Water Quality — value 1.0
Criteria Indicator Coefficient Algorithm
Degree of surface water acceptable 0.5
. Rsw
risk unacceptable | 0.05
R = Rsw + Rew
Degree of ground water R acceptable 0.5
risk ow unacceptable | 0.05
Criteria | Indicator ‘ Coefficient Algorithm
Surface water, Psw — 0.5 (50%)
Risk of polluting surface waters during accidents, Pinc
Annual probability of a spillage with the potential to cause a serious
pollution incident, Pspl
Road length -
RL km
Spillage rates No Junction | 0.36 §
s
Slip Road 0.43
S 2 | 5 |
: Qi._ Q o
Roundabout | 3.0 — + 4 | %
o 2 Z
— o 2 o
Annual average daily AADT - i A
. [Te) £
traffic AADT 2 a
'_
2
Percentage of heavy goods - <
vehicles i
‘y [Vp]
HGW | = o
o
"
o
I NCSIP
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The probability, given a spillage, that a serious pollution incident
will result, Ppol

Distance of the emergency Urban 0.45
services and response time (response
to site timeto
site <20
minutes)
Rural 0.60
Rt (response
timeto site
<1 hour)
Remote 0.75
(response
timeto

site >1 hour)

Rt

Ppol

Ground water, Pcw — 0.5 (50%)

Risk of polluting ground waters during accidents, Pi,.

Annual probability of a spillage with the potential to cause a serious
pollution incident, Pspl

Road length km -
RL

Spillage rates No Junction | 0.36
S8 Slip Road 0.43

Roundabout | 3.0

RL x SS x (AADT x 365 x 10°) x (HGW/100)

Annual average daily AADT -
traffic AADT a?’
+
o
Percentage of heavy goods % - I
vehicles HGW i a
msl,.
The probability, given a spillage, that a serious pollution incident will
result, Ppol
Distance of the emergency Urban 0.3
services and response time (response
to site timeto &
site <20 v
Rt minutes) o
Rural 0.3
(response
timeto site
<1 hour)

NCSIP
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Remote
(response
timeto

site >1 hour)

0.5

Assessment matrix on degree of risk - Pinc

Value

Degree of risk

<10

Acceptable risk

>1.0

Potential risk

Acoustic environment (Noise) — value 1.0

Criteria | Indicator Coefficient Algorithm
Acoustic environment, Ac — 1.0 (100%)
Predicted noise levels at <50 1.0
the points of impact, dB(A) 50-60 0.6 AC = Laay
Laay 60 —62 0.5
62 -65 0.4
> 65 0.1
Natura 2000 sites — value 3.0
Criteria Indicator | Coefficient Algorithm
Natura 2000 - 3.0
PROTECTED AREAS/HABITATS, Pay — 1.5 (50%)
Protected areas, Pa —0.75 (50%)
Affected protected areas, 1 0.15
20% Pt 2-5 0.075
>5 0.03
Type of influence, 40% Direct and 0.03
permanent © A
Direct and 0.12 f +
In temporary % f b+ Aa
Indirect and 0.18 £ =
permanent 1 1
Indirect and 0.3 o E
temporary
Scope of affected <0.1 0.3
protected areas, 40% 0.2-05 0.15
Aa | >0.5 0.06
49
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Natural habitats Ny — 0.37 (25%)

Module 1 -0.11 (30%)

Affected natural habitats, 1 0.027
25% H 2-5 0.014
>5 0.0054
Affected natural habitats, <0.1 0.055
subject of conservationin | At | 0.2-0.5 0.027
the SCI, 50% >0.5 0.011 "
Fragmentation, 25% 1 0.027 s
Fr 2-5 0.014 a
>5 0.0054 c
Module 2 - 0.26 (70%) T
Type of influence, 20% Direct and 0.0052 e
permanent ;
Direct and 0.021 +
m temporary :I'I:
Indirect and 0.031 =
permanent
Indirect and 0.052
temporary
Priority, (50%) Pr Priority 0.0013
Non-priority 0.13
Conservation status, 30% Adverse bad 0.0078
Ss Adverse unsatisf. | 0.039
Good 0.078
Habitat of species, Su —0.37 (25%)
Module 1 - 0.07 (20%)
Affected habitats of <5 0.017
spaces, subject of Af 5-10 0.010
conservation in the SClI, 10-15 0.007
25% > 15 0.0017
Affected areas, 50% <0.1 0.035 i
Aa |02-05 0.017 ¢
>0.5 0.007 £
Fragmentation, 25% 1 0.017 N
Fr |2-5 0.008 ¥
>5 0.0034 f
Module 2 - 0.3 (80%) =
Priority, 50% pr Priority 0.015 >
Non-priority 0.15 <I'Ii
Type of influence, 20% Direct and 0.006 E
permanent
Direct and 0.024
Im temporary
Indirect and 0.036
permanent
Indirect and 0.06
temporary
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Conservation status, 30% Adverse bad 0.009
Ss Adverse unsatisf. | 0.045
Good 0.09
PROTECTED AREAS FOR WILD BIRDS, Aa — 1.5 (50%)
Protected areas, Pav — 0.3 (20%)
Number of affected 1 0.06
protected areas, 20% Xa |2-5 0.03
>5 0.012
Type of influence, 40% Direct and 0.012 %
permanent £
Direct and 0.048 T
m temporary N
Indirect and 0.072 4
permanent &
Indirect and 0.12
temporary
Percentage of affected <01 0.12
protected areas, 40% At | 0.2-0.5 0.06
>0.5 0.024
Habitats of spaces, Aav — 1.2 (80%)
Module 1 - 0.36 (30%) >
Affected habitats of <5 0.09 <
spaces, 25% Ya 5-10 0.054 %
10-15 0.036 ’?I-
>15 0.009 s
Percentage of affected <0.1 0.18
protected areas, 50% At 0.2-05 0.09 c
>0.5 0.036 T
Fragmentation, 25% 1 0.09 a
Fro|2-5 0.045 L
>5 0.018 +
Module 2 - 0.84 (70%) <
Type of influence, 20% Direct and 0.017 o
permanent I
Direct and 0.068 §
Ss temporary
Indirect and 0.10
permanent
Indirect and 0.17
temporary
Vulnerability, 80% Threatened 0.067
In Low threatened | 0.34
Not threatened | 0.67
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Biodiversity and Protected areas — 3.0

Criteria ‘ Indicator ‘ Coefficient Algorithm
Biodiversity and Protected areas, Psy — 4.0 (100%)
Affected protected areas, 1 0.6
20% At 2-5 0.3
Type of influence, 20% Dir. and perm. | 0.06 +
In Dir. and temp. | 0.24 &:
Indir. and perm.| 0.36 c
Indir. and temp. | 0.6 +
Percentage of the areas <01 1.5 ﬁ
affected by the zone, 50% | Aa 0.2-0.5 0.75 z
>0.5 03 .
Need to change the area / Yes 0.03
regime of the protected Cr
area, 10% No 0.3
Animal mortality — value 3.0
Criteria ‘ Indicator | Coefficient Algorithm
Animal mortality, Am-3.0
Mortality in vertebrate species — 1.5 (50%)
Mortality risk in groups of High 0.15
species Db | Moderate 0.75
— Low 1> Am =Db + Da
Mortality in birds — 1.5 (50%)
Mortality risk in groups of High 0.15
species Da | Moderate 0.75
Low 15
Visual Impact/Landscape — value 2.0
Criteria | Indicator Coefficient Algorithm
Landscape, L— 2.0 (100%)
Implementation of Yes 0.8
landscape management Ls
mitigation — 0.8 (40%) No 0.08 L=Ls+Vi
Inscription of elements of acceptable 1.2
road infrastructure in the Vi unacceptable | 0.12
surrounding terrain — 1.2
(60%)

NCSIP
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Social effect — value 1.0

Criteria Indicator | Coefficient Algorithm
Improve the local economy, public and business sector, Se -
1.0 (100%)
Transport distances — 0.5 (50%)
Time to move to the Shorter 0.5
community center / At
location Longer 0.05 Se=At+L
Accessibility and communication — 0.5 (50%)
Communication to the Good 0.5
community center / L Bad 0.05
location

lll. Environmental impact assessment (EIA/AA)

The evaluation is performed on the main stages / periods in the realization of linear objects, and

includes:
O Construction period;

O Operation period.

3.1. CONSTRUCTION PERIOD

Air Quality — value 2.0

Criteria Indicator Coefficient Algorithm
Air Quality — 2.0 (50%/50%)
Construction site, Cw — 1.0 (50%)
Affected settlements, (pcs.) <2 1.5
R 2-5 1.0
5-10 0.5
>10 0.2
Distance of the nearest <200 3.0
village, to the construction | Am 200 -500 2.0 (R/Am) - At
site, (m) 500 - 1000 1.5 e
> 1000 1.0 +
Duration of the At <1 0.0 5
construction period, (years) 2-5 0.1
>6 0.2
Serving roads, Tv — 1.0 (50%)
Affected settlements, (pcs.) <2 1.5
2-5 1.0
R [5-10 0.5
>10 0.2
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Distance of the nearest <200 3.0
village, to the truck road, Am | 200 -500 2.0 (R/Am) - At
(m) 500 — 1000 1.5
> 1000 1.0
Duration of the <1 0.0
construction period, (years) | At 2-5 0.1
>6 0.2

Water Quality — value 2.0

Criteria | Indicator | Coefficient | Algorithm
Water Quality — 2.0 (50%/50%)
Surface water, Psw — 1.0 (50%)
Risk of contamination of surface water, Ryo — 0.6 (60%)
Affected surface water Sr yes 0.0 "
bodies — 0.36 (60%) no 0.36 X
Potentially lowering the yes 0.0 S
drainage capacity —0.12 Cp * §
(20%) no 0.12 (Ijl’ T
Category of the water I 0.012 CE{ =
body —0.12 (20%) Ks Il 0.07 I
I 0.12 &
Risk of flood, Riow — 0.4 (40%) o z
Degree of flood risk high 0.04 I o
R moderate 0.16 oE_% %
low 0.40 o
Ground water, Pew — 1.0 (50%)
Risk of contamination of ground water, Ryo — 1.0
Groundwater status (1-st critical 0.04 v
aquifer) Swe | at risk 0.16 A <
good 0.40 % 3
Affected sanitary no 0.6 ‘fl’ "%
protection zones (number) | S,one 1-2 0.36 s o
2-4 0.24 e«
>4 0.06
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Acoustic environment — value 2.0

Criteria ‘ Indicator Coefficient Algorithm
Acoustic environment, Ac - 2.0
Prediction of noise propagation, N,
Predicted noise levels at <50 1.4
the points of impact, dB(A) 50-60 1.2
Laay 60— 62 1.0 NL = Laay
62 - 65 0.8
> 65 0.2
Impact of construction site, Cw
Affected settlements (pcs.) <2 0.30 -
Ri 2-5 0.25 ':
5-10 0.20 2
> 10 0.15 Ri/ At b
Duration of the <1 1.0 =
construction period At 2-5 2.0 :I.I)
>6 3.0 <
Impact of serving roads, Tv
Affected settlements (pcs.) <2 0.30
Ri 2-5 0.25 .
5-10 0.20 Ri / At
>10 0.15
Duration of the At <1 1.0
construction period 2-5 2.0
>6 3.0
Soils and uncultivated lands - value 2.0
Criteria | Indicator | Coefficient Algorithm
Nousun n HeobpaboTsaemu 3emu Ac — 2.0
Area of the Permanent <500 1.0
works, with permanent 500- 1000 0.6
change in its purpose (road | Ar 1000 - 2000 0.4
envelope), 2000 - 4000 0.2
50% > 4000 0.1
Areas for construction sites <10 0.10
(temporary) without Al 10-20 0.06 Ac=Ar+Al+At+Ap + Aw
permanent change of use, 20-50 0.04
5% > 50 0.01
Areas of temporary roads <2 0.30
15% 2-5 0.18
At 5-10 0.12
10-20 0.06
>20 0.03
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Areas for temporary <5 0.20
storage of excavated spoil 5-10 0.12
10% AP Mo—20 0.04
>20 0.02
Areas for permanent <10 0.4
storage of excavated spoil - 10-50 0.32
construction landfills, 20% 50- 100 0.24
Aw | 100-200 0.16
200 - 400 0.08
400 - 600 0.04
> 600 0.02
Natura 2000 sites — value 4.0
Criteria ‘ Indicator | Coefficient Algorithm
Natura 2000 - 4.0
PROTECTED AREAS/HABITATS, Pay — 2.0 (50%)
Protected areas, Pa— 1.0 (50%)
Affected protected areas, 1 0.20
20% Pt |2-5 0.10
>5 0.04
Type of influence, 40% Direct and 0.04 =
permanent +
Direct and 0.16 f
n temporary y
Indirect and 0.24 "
permanent e
Indirect and 0.40
temporary A
Scope of affected <0.1 0.40 + ©
protected areas, 40% Aa | 0.2-05 0.20 = <
>0.5 0.08 & z
Natural habitats, Ny - 0.5 (25%) T
Module 1 -0.3 (30%) o
Affected natural habitats, 1 0.075 4
25% H 2-5 0.037 +
>5 0.015 S
Affected natural habitats, <0.1 0.15 E
subject of conservationin | At | 0.2-0.5 0.075 r
the SCI, 50% >0.5 0.030 T
Fragmentation, 25% 1 0.075 b
Fr | 2-5 0.037 I
>5 0.015 III
Module 2 - 0.7 (70%) z
Type of influence, 20% Im Direct and 0.014
permanent
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Direct and 0.056
temporary
Indirect and 0.084
permanent
Indirect and 0.14
temporary
Priority, (50%) Pr Priority 0.035
Non-priority 0.35
Conservation status, 30% Adverse bad 0.021
Adverse unsatisf.| 0.10
Ss
Good 0.21
Habitats of spacies, Su — 0.5 (25%)
Module 1-0.2 (20%)
Affected habitats of <5 0.05
spaces, subject of Af 5-10 0.03
conservation in the SCI, 10-15 0.02
25% > 15 0.005
Affected areas, 50% <0.1 0.1
Aa [ 0.2-05 0.05
>0.5 0.02
Fragmentation, 25% 1 0.05
Fr 2-5 0.025 €
>5 0.01 3
Module 2 — 0.8 (80%) A
Priority, 50% Priority 0.04 £
Pr — =
Non-priority 0.4 +
Type of influence, 15% Direct and 0.012 3_-
permanent &
Direct and 0.048 ;
Im ten?porary jf
Indirect and 0.072 b
permanent 1
Indirect and 0.12 A
temporary
Conservation status, 25% Adverse bad 0.02
St Adverse unsatisf. | 0.10
Good 0.20
Risk of animal mortality, High 0.008
10% Moderate 0.04
Low 0.08
Am
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PROTECTED AREAS FOR CONSERVATION OF WILD BIRDS, Aa - 2.0
(50%)
Protected areas, Pav — 0.3 (20%)
Number of affected 1 0.06
protected areas, 20% Xa |2-5 0.03
>5 0.012
Type of influence, 40% Direct and 0.012 -
permanent ff
Direct and 0.048 £
Im ten?porary ;
Indirect and 0.072 >|f
permanent >
Indirect and 0.12 e
temporary
Percentage of affected <01 0.12
protected areas, 40% 0.2-0.5 0.06
At | >0.5 0.024
Habitats of spaces, Aav — 1.2 (80%)
Module 1 - 0.36 (30%) >
Affected habitats of <5 0.072 f
spaces, 20% Ya 5-10 0.043 >
10-15 0.030 ‘-I‘I-
>15 0.007 s
Percentage of affected <01 0.18
protected areas, 50% At | 0.2-0.5 0.09
>0.5 0.036 £
Fragmentation, 20% 1 0.072 *
Fr |2-5 0.036 <
>5 0.014 §:
Risk of animal mortality, High 0.0036 +
10% Am | Moderate 0.018 "E
Low 0.036 b
Module 2 - 0.84 (70%) +
Type of influence, 20% Direct and 0.017 >”'
permanent >
Direct and 0.068 <
Ss temporary
Indirect and 0.10
permanent
Indirect and 0.17
temporary
Vulnerability, 80% Threatened 0.067
In Low threatened | 0.33
Not threatened | 0.67
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Biodiversity and Protected areas — value 4.0

Criteria | Indicator | Coefficient Algorithm
Biodiversity and Protected areas, Psy — 4.0 (100%)
Affected protected areas, 1 0.8
20% At 2-5 0.4
>5 0.16 S
Type of influence, 20% Dir. and perm. | 0.08 +
In Dir. and temp. | 0.32 é::
Indir. and perm.| 0.48 c
Indir. and temp.| 0.8 +
Percentage of the areas <0.1 2.0 ﬁ
affected by the zone, 50% | Aa 0.2-05 1.0 z
>0.5 0.4 .
Need to change the area / Yes 0.04
regime of the protected Cr
area, 10% No 0.4
Waste — value 2.0
Criteria | Indicator | Coefficient Algorithm
Waste material, Ws — 2.0
Amount of redundant <500 thous. 0.80
excavated spoil, 40% 500 thous - 0.64
1min.
WA Mmin.—2min. | 0.48
2min.—4min. | 0.32 Ws = Wg+Wr
> 4min. 0.08
Possibility for use in <30 0.12
construction, 60% 30-50 0.48
Wr 5070 0.72
>70 1.20

Visual impact/Landscape — value 1.0

Criteria | Indicator | Coefficient | Algorithm

Landscape, L-1.0

Landscape feature — 0.5 Ls positive 0.5
(50%) negative 0.05 L=Ls+Vi
Visual effects — 0.5 (50%) acceptable 0.5

unacceptable | 0.05

Vi
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3.2. OPERATION PERIOD

Air Quality — value 1.0

Criteria | Indicator Coefficient Algorithm

Mass of air pollutants, M — 0.4 (40%)

Inventory of pollutants g
+
S
wr
+
3
E amount of i =
pollutants in Mg w
Lo
£ o
2 ]
1] é
==

Dispersion of pollutant, Dis — 0.6 (60%)
Concentration of <30 0.36 M + Dis
pollutant at the points

of impact, pg —0.36 Crax | 30=40 0.18
(60%) > 40 0.036 o
distance to the nearest <50 0.012 g
village, m—0.12 (20%) 50-100 0.024 S|
Am | 100-200 0.048 *
200 — 500 0.072 S
500 — 1000 0.096 "
> 1000 0.12 o
Affected settlements, <2 0.12
pcs. —0.12 (20%) R 2-5 0.072
5-10 0.048
>10 0.012

Climate change — value 2.0

Criteria | Indicator ‘ Coefficient Algorithm

Mass of greenhouse gases released, GWm — 0.8 (40%)
Inventory of greenhouse
gases

o

3

Quantity of :

E greenhouse - £
gases, Mg %

GWm = GWmMmax— (Z E(coz)+En20)+E(cHa))

NCSIP
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Global warming, GWp - 1.2 (60%) -
Potential of greenhouse gases §
E
S &
. x 2
Mooy Potential of =z %
greenhouse §. o
gases, kgeqvCO, (I? %
>
o
=
Water Quality — value 1.0
Criteria ‘ Indicator Coefficient Algorithm
Water Quality - 1.0
Surface water, Psw — 0.5 (50%)
Risk of polluting surface waters, Rw - 0.3
Affected surface water Oa -
bodies Iw
He 0.3
Distance to water BbB BoA,. 0bekt | 0.16
bodies, m <50 0.04
Am 50-100 0.03
100 -200 0.02
200 -500 0.01
> 500 0.0
Connection to runoff / Mpska 0.01
surface water from the Sn c
roadway to the water Henpsaka 0.0 <
body &
Treatment / purification bes 0.0 é
of surface runoff / npevyncreaHe LIJ
surface water from the NaryHa c 0.03 P~
carriageway before 6rnodpunTbLp 3'
discharge into the [OpeHarkeH 0.035 &
hydrographic network Rt dbuntovp o
WU3napuren 0.04 E
Kanomacnoyno | 0.05
BUTEN
Kanomacnoynosu| 0.09
Ten+U3naputen
Category of the water I 0.04
body Il 0.02
1] 0.0
Cw
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Risk of polluting surface waters during accidents, Pin.— 0.2
Annual probability of a spillage with the potential to cause a serious
pollution incident, Pspl =
Road length km - S Psw +
RL -
= Pew
Spillage rates MpaB yyacTbK 0.36 g
<
ss ABapuiiHa 0.43 Q
NeHTa <
6T cbe 3aBOU 3.0 8
=
Annual average daily MMC/24h - g5
traffic AADT ;E/
= S
a El.
Percentage of heavy % - = + ?'?
goods vehicles HGW QIZ ?E, 5
& | £
The probability, given a spillage, that a serious pollution incident will
result, Ppol
Distance of the Urban (response | 0.45
emergency services and timeto
response time to site site <20
minutes) &
Rural (response | 0.60 v
Rt timeto site<1 o
hour)
Remote 0.75
(response time
to
site >1 hour)
Ground Water, Pcw — 0.5 (50%)
Risk of polluting ground waters, Rgw — 0.3
Annual average daily < 50000 15 _
traffic AADT | 50000 - 100 000 | 30 I
> 100 000 45 £
Rainfall volume <550 15 ;
(annual average), mm R 550 — 700 30 'f
100 -200 45 2
Soakaway geometry Continuous 15 L_,?
linear A
Single point or 30 BE
shallow +
Ss soakaway =
serving low road f,;
area ;
Single point, 45 o
deep serving
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high road area >

5000 m2
Ground water level <5 60
Gw 5-15 40
>15 20
Flow type Heavy 20

consolidated
sedimentary

deposits
Bw Consolidated 40
deposits
Unconsolidated | 60
deposits
Effective grain size Fine sand 7.5
En Coarse sand 15
Very coarse 22.5
sand
Litology < 1% clay 225
Li 1-5% clay 15
> 15% clay 7.5

Risk of polluting ground waters during accidents, Pix
Annual probability of a spillage with the potential to cause a serious
pollution incident, Pspl

Road length km - S
RL 2
™~
=
Spillage rates No Junction 0.36 g
x
Slip Road 0.43 g
ss ip Roa 5
x
Roundabout 3.0 9
(ep]
x
Annual average daily AADT - 5 QT?
. < 2
traffic AADT < + ol.l:
o | ¥z
n e
Percentage of heavy % - = o
goods vehicles HGW -
~

The probability, given a spillage, that a serious pollution incident will

result, Ppol

Distance of the Urban (response | 0.3

emergency services and time to &

response time to site site <20 v
Rt minutes) o

Rural (response | 0.3
timeto site<1
hour)

NCSIP
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Remote 0.5
(response time
to site >1 hour)
Criteria Indicator Coefficient Algorithm
Degree of ground water Low risk 0.3
risk (Rgw £150)
Moderate risk 0.15
Rew (Rgw =150 - 250) R = Rew
High risk 0.0
(Rgw > 250)
Criteria Indicator Coefficient Algorithm
Degree of surface water Acceptable 0.2
risk during accidents R (Pinc £1.0)
W Potential 0.02
(Pinc > 1.0)
R=Rsw+R
Degree of ground water Acceptable 0.2 W Tew
risk during accidents R (Pinc £1.0)
" | potential 0.02
(Pinc > 1.0)

Assessment matrix on degree of ground water risk - Rgw

Value Degree of risk
<150 Low risk
150 - 250 Moderate risk
> 250 High risk

Assessment matrix on degree of risk during accident - Pinc

Value

Degree of risk

<1.0

Acceptable risk

>1.0

Potential risk

STRATEGIC INFRASTRUCTURE PROJECTS

64




Evaluation methodology in terms of environmental criteria for project proposals and alternatives in the road sector

Acoustic environment — value 1.0

Criteria | Indicator Coefficient Algorithm
Acoustic environment, Ac — 1.0 (100%)
Predicted noise levels at <50 0.8
the points of impact dB(A), 50-60 0.6
80% Lday 60—-62 0.4
62 —-65 0.2
> 65 0.1
Affected settlements <2 0.20 Ac = (Laay + Sser) - R
(pcs.), 20% Sur 2-5 0.15
* 5-10 0.10
>10 0.05
Affected areas with special R Oa 0.1
protection regime He 0.0
Visual Impact/Landscape — value 2.0
Criteria | Indicator Coefficient Algorithm
Landscape, L— 2.0 (100%)
Implementation of Yes 0.8
landscape management Ls
mitigation — 0.8 (40%) No 0.08 L=Ls+Vi
Inscription of elements of acceptable 1.2
road infrastructure in the Vi unacceptable | 0.12
surrounding terrain — 1.2
(60%)
Natura 2000 sites — value 3.0
Criteria Indicator | Coefficient Algorithm
Natura 2000 - 3.0
PROTECTED AREAS/HABITATS, Pay — 1.5 (50%)
Protected areas, Pa —0.75 (50%)
Affected protected areas, 1 0.15
20% Pt 2-5 0.075
>5 0.03
Type of influence, 40% Direct and 0.03 = A
permanent + +
Direct and 0.12 f f P+ Aa
n temporary y o
Indirect and 0.18 " “5
permanent e a
Indirect and 0.3
temporary
Scope of affected <01 0.3
protected areas, 40% Aa | 0.2-05 0.15
>0.5 0.06
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Natural habitats Ny — 0.37 (25%)

Module 1 -0.11 (30%)

Affected natural habitats, 1 0.027
25% H 2-5 0.014
>5 0.0054
Affected natural habitats, <0.1 0.055
subject of conservationin | At | 0.2-0.5 0.027
the SCI, 50% >0.5 0.011 "
Fragmentation, 25% 1 0.027 s
Fr 2-5 0.014 a
>5 0.0054 c
Module 2 - 0.26 (70%) T
Type of influence, 20% Direct and 0.0052 e
permanent ;
Direct and 0.021 +
m temporary :I'I:
Indirect and 0.031 =
permanent
Indirect and 0.052
temporary
Priority, (50%) Pr Priority 0.0013
Non-priority 0.13
Conservation status, 30% Adverse bad 0.0078
Ss Adverse unsatisf. | 0.039
Good 0.078
Habitat of species, Su —0.37 (25%)
Module 1 - 0.07 (20%)
Affected habitats of <5 0.017
spaces, subject of Af 5-10 0.010
conservation in the SClI, 10-15 0.007
25% > 15 0.0017
Affected areas, 50% <0.1 0.035 i
Aa |02-05 0.017 ¢
>0.5 0.007 £
Fragmentation, 25% 1 0.017 N
Fr |2-5 0.008 ¥
>5 0.0034 f
Module 2 - 0.3 (80%) =
Priority, 50% pr Priority 0.015 >
Non-priority 0.15 <I'Ii
Type of influence, 20% Direct and 0.006 E
permanent
Direct and 0.024
Im temporary
Indirect and 0.036
permanent
Indirect and 0.06
temporary
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Conservation status, 30% Adverse bad 0.009
Ss Adverse unsatisf. | 0.045
Good 0.09
PROTECTED AREAS FOR WILD BIRDS, Aa — 1.5 (50%)
Protected areas, Pav — 0.3 (20%)
Number of affected 1 0.06
protected areas, 20% Xa |2-5 0.03
>5 0.012
Type of influence, 40% Direct and 0.012 %
permanent £
Direct and 0.048 T
m temporary N
Indirect and 0.072 4
permanent &
Indirect and 0.12
temporary
Percentage of affected <01 0.12
protected areas, 40% At | 0.2-0.5 0.06
>0.5 0.024
Habitats of spaces, Aav — 1.2 (80%)
Module 1 - 0.36 (30%) >
Affected habitats of <5 0.09 <
spaces, 25% Ya 5-10 0.054 %
10-15 0.036 ’?I-
>15 0.009 s
Percentage of affected <0.1 0.18
protected areas, 50% At 0.2-05 0.09 c
>0.5 0.036 T
Fragmentation, 25% 1 0.09 a
Fro|2-5 0.045 L
>5 0.018 +
Module 2 - 0.84 (70%) <
Type of influence, 20% Direct and 0.017 o
permanent I
Direct and 0.068 §
Ss temporary
Indirect and 0.10
permanent
Indirect and 0.17
temporary
Vulnerability, 80% Threatened 0.067
In Low threatened | 0.34
Not threatened | 0.67
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Biodiversity and Protected areas — value 3.0

Criteria ‘ Indicator ‘ Coefficient Algorithm
Biodiversity and Protected areas, Psy — 4.0 (100%)
Affected protected areas, 1 0.6
20% At 2-5 0.3
Type of influence, 20% Dir. and perm. | 0.06 +
In Dir. and temp. | 0.24 &:
Indir. and perm.| 0.36 c
Indir. and temp. | 0.6 +
Percentage of the areas <01 1.5 ﬁ
affected by the zone, 50% | Aa 0.2-0.5 0.75 z
>0.5 03 .
Need to change the area / Yes 0.03
regime of the protected Cr
area, 10% No 0.3
Animal mortality — value 3.0
Criteria | Indicator | Coefficient | Algorithm

Animal mortality, Am-3.0

Mortality in vertebrate species — 1.5 (50%)

Mortality risk in groups of High 0.15
species Db | Moderate 0.75
S Low 1.5 Am = Db + Da
Mortality in birds — 1.5 (50%)
Mortality risk in groups of High 0.15
species Da | Moderate 0.75
Low 1.5
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